Aim: The aim of this study was to develop and to validate the self-administered Falun health instrument. An additional aim was to test its applicability in measuring people's lifestyles linked to health. Methods: In 2002, an instrument was constructed containing questions regarding the hazardous use of alcohol, tobacco, unhealthy diets and insufficient physical activity. A pilot study using the instrument was assessed between 2002 and 2006. In Sweden, it was further expanded and tested during the years 2004-2014 among a total of 1295 people. results: Face validity was evaluated among colleagues and experts for clarity and completeness resulting in minor adjustments of some questions. With the test-retest method, the selfadministered Falun health questionnaire showed a positive and high reproducibility and high compliance. Cronbach's alpha showed a high level of consistency (average 0.86). Factor analysis demonstrated the choice of questions correlated highly to the measured lifestyle. Conclusions: This study showed that the self-administered Falun health questionnaire is a valid and reliable instrument, useful for detecting individuals at risk of developing diseases that are related to individual choice of lifestyle.
Introduction
In 1997, the Swedish government commissioned the Swedish Council on Technology Assessment in Health Care (SBU) [1] to review all ongoing and completed intervention studies relating to public health work in Sweden. In accordance with this, the SBU assessed the large Swedish population-based interventions but criticized them for lacking scientific rigour and for having weaknesses in the evaluation. In a systematic review from 1997, the SBU [1] recommended the development of methods in populationbased prevention programmes. The purpose of this report was to assess population-based programmes in the US in 1972 , 1980 , 1981 and 1982 , Finland in 1972 , Switzerland in 1977 , Germany in 1984 and Ireland in 1984 . All of these studies were populationbased interventions. The studies showed the conventional risk factors for developing diseases, but also studied the intermediate indicators as lifestyle factors. Conventional risk factors are smoking, dyslipidemia, and hypertension. The indicators are based on an individual's lifestyle and health behaviour. These experiences resulted in national guidelines for disease Development and validation of the self-administered Falun health instrument (SAFHI) using data from health promoted workplaces in Sweden prevention methods [2] . The guidelines focus on use of tobacco, use of alcohol, lack of regular physical activity and unhealthy diets, all being the lifestyle factors that mostly contribute to the overall burden of diseases in Sweden [2] . The core of the prevention methods is counselling, which can be given on three different levels depending on the patient's needs: advising, primary prevention and qualified counselling [2] . Additional components can be the prescription of drugs and/or regular physical activity [3, 4] .
A government bill from the Department of Health in Sweden in 2002 [5] prompted the development of methods to measure health indicators related to people's living habits. The intention was to create social conditions in order to reduce disparities in health between different groups in the population regardless of class, gender and ethnicity. The bill pointed out a lack of methodological development in relation to the measurement of public health. The main message of this bill was that there were only a few intervention projects and these lacked scientific structure and reproducibility. The development of validated instruments to measure health and individuals' lifestyles and to monitor population health trends [6] were encouraged. The results from large populationbased public health reports in Sweden were based on mathematical calculations and described as not entirely truthful, since there was a lack of scientific level [7] .
Collecting data through self-reported screening instruments has become popular around the world. Several published articles, using screening instruments, showed that a variety of negative health behaviours are correlated to morbidity and mortality [8] . A large population-based prevention programme in Finnish karelia showed the possibility to influence people's lifestyles related to alcohol use and unhealthy diets by cardio-vascular disease interventions, resulting in increased survival [9] . In Australia 2012 Dal Grande et al. [10] investigated people's health through a selfreported health questionnaire including items about alcohol use, smoking, nutrition and physical activity. Similarly, in north America between 2005 and 2008, Zajacova et al. [11] studied physical and psychological health conditions with a self-reported health questionnaire. In Sweden, the UlF study [12] has followed and studied people's living conditions since 1975. Individual indicators that are collected in the study include for example general health, environmental health, economic conditions, social relations and education [13] .
researchers within the Swedish healthcare system had already realized by the 1970s the need to find new solutions to address public health problems in the community [14] . According to the national Board of Health and Welfare [2] , public health goals should promote a good working environment, encourage increased physical exercise, sound diets, reduced harmful use of alcohol, a drug-free society, a more health-oriented healthcare, coordinated public health, long-term commitment to research and method development.
In Sweden, the national Board of Health and Welfare describes lifestyle factors that can affect health such as stress and affliction, social support and networks, the work situation, confidence, the ability to be in control of your life, hope and optimism [4] . Health promotion programmes using screening instruments such as self-reported questionnaires have been implemented over the last decade though the evaluation has been inadequate [15] . The practice of such programmes varies within the population depending on the target group being investigated, such as migrants, students or industrial workers [16, 17] . Health-preventive information is not only needed for employees, but for all groups of inhabitants in society [18] . Weinehall et al. [9, 19] at Umeå University assessed a public health project for the prevention of cardio-vascular problems in the northern region of Sweden. results of the interventions, which included information on diets and exercise, led to healthier diets, including food-labelling products [9, 19] . Food-labelling is an element of the intervention. Guidelines for prevention are available only to a limited extent [20] . However, such guidelines must be easy to understand, practical to use, not too time-consuming, and evidence-based.
A number of screening instruments are validated measuring health [21] [22] [23] [24] [25] [26] and lifestyle [22, 23, [27] [28] [29] [30] [31] . However, descriptions of instruments that measure an individual's basic lifestyle related to the intake of essential nutrients, use of alcohol, tobacco, and regular physical activity, are lacking.
Several people have many ongoing unhealthy lifestyle habits, indicating that the risk is not only additive but also multiplicative. It is of special concern that people with additional unhealthy lifestyle habits receive help and support to change their lifestyle habits [2] . Therefore in this study, parameters describing inactivity, smoking, alcohol consumption, and food intake were chosen and studied.
The aim of this study was to develop and to validate the self-administered Falun health instrument (SAFHI). An additional aim was to test its applicability in measuring people's lifestyles linked to health.
Materials and methods

Construction of the self-administered Falun health instrument (SAFHI)
The SAFHI was constructed to measure the recommended features that can influence lifestyle, in accordance with Becker [32, 33] and Sox [34] who described the question areas in more detail. These areas match the fields of health prevention in the Oxford Handbook of Public Health Practice [8] , and recommendations about diet intake (rDI) [32, 33] and recommended daily physical activity (rDF) [34] [35] [36] . The SAFHI comprises questions regarding the hazardous use of alcohol, hazardous tobacco use, unhealthy diets and insufficient physical activity. The questions were created during a master's degree in medical sciences. In a pilot project 2002-2006, the purpose was to measure differences in lifestyle habits in two different companies using the SAFHI. The results showed positive differences in health development. A registered nurse, a medical engineer and a clinical physiologist all with special competence in health promotion finally reviewed the questionnaire to be a part of this study. The registered nurse had many years of professional experience in diet planning and counselling for patients in public health. The medical engineer had many years of knowledge from creating databases for recording different variables and being able to fold them. The clinical physiologist was also trained in nutrition and had many years of experience in clinical practice.
A questionnaire needs to build on the strength of evidence about the health measures recommended [8, 34] . The 14 questions are divided into five categories. Category one includes question numbers 1-7 and asks about food intake based on evidence from earlier studies [32] [33] [34] [37] [38] [39] [40] . Category two includes question numbers 8-11 asking about regularity of food intake [35, 37, 41, 42] . Category three includes question number 12 asking about use of alcohol [22, 34, 35, 37] . The issue of alcohol consumption in the SAFHI questionnaire is based on the estimated normal consumption according to Bergman et al. [43] . Category four includes question number 13 and asks about use of tobacco [34, 35, 37] . Finally, category five includes question number 14 asking about regular exercise per week [34] [35] [36] [37] . Each question is built on evidence about causes of illness according to the recommendations from the national Food Agency in Sweden [32, 33, 37] . rDI and rDF strictly define the metabolic system with regard to the lack of or too high a consumption of fat, vitamins, minerals, alcohol, nicotine, and lack of regular exercise, and the causes are correlated to the risk of developing illness. response alternatives and scores are described in Table I . The total score for the questionnaire was 100 points (pts). A higher score reflects a better lifestyle. The questionnaire was translated from Swedish to English for this article by a translater.
Study population
Between 2004 and 2014 the instrument was further expanded and administered to a population of 1295 individuals. Through advertisements in the local press, small companies with 10-50 employees in three different counties in mid-Sweden were invited to participate in the study and, at the same time, were offered physical examination for their employees. A total number of 12 companies to participate in the study, resulting in 1295 participants. The mean age of the participants was 46 years (range 20-66), 48% were women and 52% were men. In 2012 the SAFHI was tested in a study of the employees (n = 40) in two companies, in two counties. They answered the questionnaire on two occasions during the same period of time with eight weeks in between. The reason for the eight-week interval between test-date one and two was so that the individuals would not remember the wording of the questions or have changed their lifestyles.
The companies were chosen with the purpose of representing two dissimilar workplaces [44] . Company 1 represented an official company of economic advisors where the employees had a minimum of three years of education in secondary school and some of them had a higher education at college or university level. Company 2 represented different professions in healthcare. Those with the lowest education in both companies had a three-year education in secondary school and those with higher education had a university or college degree in the field of health and medical science. The respondents from company 1 had 20 employees, 52% male and 48% female, and company 2 had 20 employees, 80% women and 20% men. All the employees in both companies agreed to participate and were scheduled for a first and second visit to complete the SAFHI. The first author conducted all interviews. At that point, all participants were informed that their employer would not be party to the interview process the individual responses. Furthermore, the interviewer did not evaluate the respondents' answers and it was in the respondents' own interest to answer as truthfully as possible.
Data processing
Data analyses were undertaken using Statistical Package for Social Sciences (SPSS) programme at the institute centre for clinical research at the county council of Dalarna (CFk). Programme effect was determined by examining the differences in answers among the questionnaire respondents [20] . Compared t-test between subjects, multiple analysis of variance (Manova) to evaluate changes in the several scales on wellbeing were made. validity and reliability were analysed with test-retest reliability using Pearson's coefficient. The Cronbach's alpha method was used to analyse the internal consistency.
Ethical considerations
Permission for the study was given by the board of managers in the included companies. The ethical review was approved by the ethics committee at Uppsala University (Dnr 20031125). After oral and written information about the study, the respondents gave their informed consent in writing. Information was given about confidentiality and privacy laws, and ethical considerations were discussed. All information related to a patient's privacy is protected by law from other interests. To protect the patients' rights the respondents were informed that they could, at any time, immediately revoke their participation, performance and actions without explanation.
results
Face validity
Colleagues and experts at the clinic, informally reviewing its clarity and completeness, evaluated the face validity of the SAFHI during the construction of the questionnaire. Minor adjustments of some questions were made to improve respondents' comprehension of the questionnaire (Table I) .
Range
A box plot presentation of the SAFHI score results at two opportunities in company 1 and company 2 show that the range is centred. The top and bottom of the box represent the 25 th and 75 th percentiles, the horizontal line is the median. See Figures 1 and  2 .
Degree of consistency
The degree of consistency between assessments one and two appeared to have a good correlation and high significance. The average health index points for company 1 in the first measurement were 70.5 pts, and in the second 66.0 pts. In company 1 the health index in the first measurement was 48.0 pts, and in the second 52.0 pts.
Interclass correlation coefficient
The Cronbach's alpha results for 44 persons in single measures were 0.75 and average measures 0.86. The correlation coefficients are high in both participant companies.
SAFHI frequency distributions
At company 1 in Borlänge, 21 persons of 21 (100%) answered the SAFHI on two occasions; the mean age was 53 years. At the first answering opportunity, in January 2006, the mean score was 66.67. and at the second opportunity in March it was 70.52 pts, range 43-96 pts (Table II) . At company 2, in västerås, 23 persons of 23 (100%) answered the SAFHI on two occasions, mean age 45 years. At the first answering opportunity, in January 2006, the mean score was 70.52, and at the second opportunity in March, 66.04 pts, range 37-98 pts (Table III) .
To confirm significance in an inter-item correlation 0 indicates no correlation, and 1 the maximum of correlation. In the choice of questions by correlation analysis the following results were found in the inter-item correlation between items (I) and they were distributed as follows: I14 to 1 = 0.71; I7 to 1 = 0.67; I1 to 1 = 0.63; I5 to 1 = 0.50; I2 to 1 = 0.39; I6 to 1 = 0.32; I13 to 1 = 0.20; Items 3, 4, 8, 9, 10, 11, 12 to 1 = 0.15. The value of the inter-item correlation matrix in test 1 was 0.77, and in test 2 was 0.77, providing support for a high correlation [45] . The single measure for interclass correlation coefficient was 0.75 and the average measure was 0.86, also showing a high correlation.
The results show that there is a high correlation between items asking about regularity of physical exercise and food intake such as vegetables and health. questions about intake of products high in fat like oil and omega III-rich fish such as salmon are important. Use of tobacco has a strong correlation with health, while questions about dietary products, water intake, and regularity in food intake have less importance.
Discussion
The results from this pilot study showed that the SAFHI generated approximately normal distributions and showed good test-retest reliability and satisfactory internal consistency. In the present investigation, with the help of a number of lifestyle questions weighting health, the objective was to find out whether the SAFHI score correlated to people's lifestyles and living habits.
Screening methods using self-reported questionnaires can reveal people who are predisposed to develop diseases and for them self-care should be recurrent in education at all levels. Development of instruments to measure people's adherence to health and illness have always been historically interesting. The main issue is whether the right questions are asked [46] . The report from the SBU in 1997 [15] showed that none of the 34 different intervention projects produced any significant results. They were inadequate and could not be reproduced and described scientifically. Only one of these 34 projects was accepted and published as a scientific paper [9, 19] . Between 1997 and 2010 the national Board of Health and Welfare in Sweden published the new national guidelines regarding public health promotion focusing on the use of alcohol and tobacco, food intake and regularity of physical exercise [8] . There is still a lack of useful instruments to address these issues.
The three focal points in the development of a questionnaire are that it should be easy to measure, easy to undertake and available. Several instruments fulfilling these criteria have been developed. nordin et al. [21] describe the development of a questionnaire regarding chemical sensitivity, which is based on an earlier questionnaire on noise sensitivity. In the Chemical Sensitivity Scale (CSS) 11 of 21 items were selected and shown to be easy and appropriate to use for the epidemiological study and clinical diagnosis of sensory hyper reactivity used with other tools in diagnostic work [21] . The quality from the Patients' Perspective instrument (qPP) was developed stepwise from a questionnaire comprising many questions, by reducing the number of items to the main core issues [47] . This instrument showed a high validity and proved to be an easy instrument to use. Another instrument showing high validity and reliability was developed by Sørensen et al. [48] who created the Danish Eq-5D, which is a generic instrument for measuring health-related quality of life in population health surveys, and Glasberg et al. [49] designed an instrument to measure the stress of conscience. nilsson et al. [50] constructed a questionnaire on nurses' self-reported skills, the nPC Scale. Common for all of these instruments was that they initially had many questions that were condensed to fewer core items giving the same results, which is also similar to the development of the SAFHI.
The uniqueness of the SAFHI, is the ability to measure lifestyle factors in individuals and similarly on a group level, which is also recommended by the SBU [51] and the national Board of Health and Welfare [2] . The joint development of such instruments should be based on the use of the Cronbach's alpha method in the statistical processing, as was used in this instrument. In this survey the Cronbach's alpha value was 0.86, indicating high validity. Factorial analysis of the issues has been an important guide in this investigation. Similar questions have been defined by national guidelines for disease prevention methods [2] . This study focused on the test-retest of the questionnaire. Moreover, it was tested in small and large groups, in various professional groups, and also in several geographical areas, with the intention to present the results in future articles.
Common deficits in intervention projects are a lack of case report formularies, shortages in the statistical analysis and the deficiency of theoretical evidence in the process of development in a scientific procedure [51] . One weakness in the SAFHI was the question about the use of alcohol and tobacco. In this investigation no whole blood analyses were assessed to indicate, for example, the use of alcohol, which could have been a way to verify whether the answers were reported truthfully. Though the SAFHI is meant to be self-administrated, personal interviews were chosen to strengthen trust between the interviewer and the respondent, and the intention was to get better and truer answers but also to minimize falling-off. Yet there may have been an interviewer effect [52] influencing the responses, both in positive and negative ways, such as issues relating to alcohol or regularity of exercise. In this study, the questionnaire responses resulted in an evident pattern regarding the correlation analysis between the values of the questions. Other studies of alcohol use in clinical practice [53] showed that questions about alcohol use can facilitate preventive clinical work. In the preventive dialogue the truth of the answers are of lesser importance than the patient getting awareness about the risk of use.
Other important factors are whether the respondent understands the meaning of the question, and whether the respondent's mood when completing a questionnaire can affect the responses positively or negatively [52] . However, the interviews did not reveal any objections or questions regarding interpretation of the issues. In summary, this study presents a new instrument to measure health factors for both individuals and groups. It should be emphasized that the sample of participants from two companies cannot be considered to be representative of the general population but it serves well for the present purpose of a metric evaluation of the SAFHI. Thus further research should be conducted to obtain normative data.
Today there is a focus on the prevention of various diseases to save human lives and suffering [54] . Working with disease prevention in parallel with treating non-lifestyle-related disease could result in significant savings [13] .
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